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A LOCAL NETWORK IN A VEHICLE 

BACKGROUND OF THE I NVENTION 

The- This invention relates generally to local networks in a vehicle an d, more 
particularly, to efficiently transmitting data over a local network ferina vehicle with several 
network subscribers distributed over the vehicle, which arc connected to one an other by 
m eans of a data l in e t o transmit a ud io and video -data as well as co n trol data, -so-as-to-fern-a 
ring- network. 

The implementation of a local network in a vehicle is well know n. One conventional 
ap proach to using a Such a local network ferin a vehicle is k n own from disclosed in the 
German Patent Specification DE 195 03 213 CI. Typically, suchT his-local network n etworks 
have faas-several network nodes, referr ed to herein as subscribers . Some of the subscribers ; 
s ome of which generate audio data, video data, and control data, and transmit the data over 
feed these into the ring-network. These -Such subscribers are referred to herein as e &Hed-data 
sources. Other subscribers on of-the network take -receive data from the network the data 
intended for them from the network and reproduce the data. Such data reproduction can be, 
for example, caus e th e m to be display e d , wh i c h m ay be an acoustic r ep roduetien-or a-visual 
reproduction. These subscribers are referred to herein as so-called data sinks. 

Such conventional vehicle-hosted The-local networks d e scrib e d h e r e has have various 
equipment that serve as data sources . Examples of such equipment include, for example, r fef 
example a car radio, CD player, video recorder, or also a TV tuner , etc. Such devices - which 
conduct their data uncompressed to appropriate data sinks via an- optical- adata line of the 
network . The data sinks can be, for example, an audio amplifier to which several 
loudspeakers are connected, or a display screen which displays an the~uncompressed B AS 
video signal. Ty pically, the video and audio data are transmitted separately and concurrently. 
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For example, t femg-a TV tuner as -an example of - a d ata source transmits audio, video and 
control data over the local netwo rk. The rfee-video data are transmitted to a screen, in the 
manner described above, as uncompressed FBAS video signals.t-ift- In parallel to this, the 
audio data are transmitted to an audio amplifier via th e - n et work, a s uncompressed audio data; 
and are reproduced as acoustic signals. Typically, the T ^he-audio and video data are here 
transmitted in a format whteh- that p rescribes a clocked sequence of individual bit groups of 
the same length. In these bit groups, specific bit positions for transmission from the data 
source to the data sink are prescribed for the audio and video data, together referred to as feat 
is-real-time-relevant source dat a. Real-time-releva nt source data-rwteeh- are not accessible to 
an interruption of the data flow. Specific bit positions are also prescribed , as well as for the 
control data , if present . The bit positions for the source data are collected together in several 
connected partial picture groups, by means of which the specific audio and video data of a 
data source are transmitted in parallel to an associated data sink. This transmission is 
organized by means of control data that are transmitted in parallel widi the audio and video 
data . The subscribers on to-such a network can input their data into the network or take their 
data from it independently of one another and sometimes simultaneously. Such a network can 
accommodate only a few subscribers, since the transmission capacity of the network over the 
data line is limited. 

What is needed, therefore, is a It is the object of the i nvention to cr ea te a local network 
for use in a vehicle that w hich; on- the one hand; better substantially u tilizes the maximum 
transmission capacity with a view to pos si b l y in cr ea sin g t h e number of subscribors while 
maintaining , bu t on the other hand maintains -as m uch as- po s sible the quality of data display 
in the data sinks. 

Th is o bje c t i^a eh ieve d b y the invent i on by a local net w ork with the charact eristics of 
Claim L 
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Advantag e o u s d eve l op ment s a rc fomd-in-t ho -stibekimsT 
SUMMARY OF THE INVENTION 

Briefly, accordinR to an aspect of the invention, a vehicle-hosted local network is 

disclosed. The network includes a subscriber data source that transmits in parallel a udio data 
and compressed video data to respectiv e subscriber data sinks on the network. 

In another aspect of the invention, a method for pre-processing a compressed si gnal 
generated by equipment for tr ansmittin g audio and video data over a local network 
implemented in a ve hicle is disclosed. The method includes separating compressed audio and 
compressed video data contai ned in the compressed signa l and, parallel processing the 
compressed audio data and the compressed video data such that time differences in the 
reproduction of correlated audio data and video d ata are minimized. 

In a further aspect of the invent ion, a local network in a vehic le with several 
subscribers distributed over the vehicle is disclosed. The subscribers form data sources and 
data sinks which are connected with one another a data line to transmit audio, video and 
control data. The audio, video, and control data are transmi tted in a format which prescribes a 
clocked sequence of individual bit groups of the same length, in which cer tain bit positions are 
provided r es pectively for the audio, video, and control data. The bit positions for the audio or 
video data respectively are collected together in several connected component bit groups, and 
the data as signed to these com ponent bit groups are a ssi gned by transmitted control signals to 
a certain data source or data sink. Included in the network is a data source for compressed 
audio and video th at includes a demulti plexer to separate the comp ressed audio and 
compressed video data contained in one com pressed sig nal, a bit stream decoder to decode the 
com pressed audio data, an audio buffer for intermediately storing the separated audio data, a 
bit rate converter to recode th e com pressed video data, a video buffer for intermediately 
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storing th e se parated video data, a bus interface that inserts th e delayed, decoded audio data 
and the delayed, recoded video data from the data source into their intended component bit 
groups, and a control unit that is connected to the audio buffer and the video buffer, and which 
specifies and control s the ad justable intermediate storage time of the buffers. 

These and other objects, features and advantages of the present invention will become 
apparent in light of the following detailed description of preferred embodiments thereof, as 
illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a block diagram of a subscriber data source for transmitting over a local 
network implemented in a vehicle in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a The inventive-local network for use in a vehicle 
that includes has-a subscriber data source that transmits fe r-compressed audio and video data;. 
The subscriber data source includes equipm ent that generates a compressed source signal that 
includes a udio, video and, possibly, other types of data. In addition, the subscriber data 
source includes a circuit that pre- processes separately and in parallel the compressed data 
components (audio, video, other) in the com pressed source signaL- j whtefa - The circuit has a 
demultiplexer t o sep a rate- that separates t he compressed audio and compressed video data 
contained in a-the compressed source signal. These separated compressed audio and video 
data are processed separately from one another. The compressed audio data are th^n 
conducted to a bit stream decoder for decoding. The bit stream decoder converts the audio 
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data into an uncompressed format, especially - such as for example a PCM format. An audio 
buffer for the intermediate storage of the separated audio data is associated with the bit stream 
decoder. The intermediate storage time of this audio buffer can be varied by appropriate 
control instructions; The compressed video data, separated previously from the audio data by 
the demultiplexer off by the dem ultiplexer are conducted for recoding to a bit rate converter, 
which accomplishes a data reduction of the video data. The scope of this reduction is hefe 
guided esp e c ia lly performed in accordance with the resolution and size of the display in the 
data sink. In this way, it becomes possible that the extent of the tran s mittedcompressed video 
data that is transmitted across the network is markedly reduced. Since the extent of reduction 
is match e d to based on t he requirements of the data sink, the display quality of the video data 
is not adversely affected thereby. A video buffer, whose intermediate storage time can be 
adjusted by a control instruction, is associated with this bit rate converter. 

The intermediately stored, decoded audio data and the intermediately stored, recoded 
video data are conducted to a bus interface, which combines b frngs-the data into the 
component picture [sic, shoul d be "bit", also ff] groups provi d e d for parallel transmission over 
the local network to to the data sink, and thus makes possible parallel transmission to conduct 
the se data over the data line to their respective data sink. The intermediate storage time of the 
buffers is hefe-controlled by a control unit in the data souree-pre-processing circuit in such a 
way that time differences in the display -reproduction of the correlated audio data and video 
data a£4easfare reduced but -and„ p referably, a^e-completely eliminated. Such time differences 
can occur, for example, due to a different length of time required fef- to complete the 
processing o perations performed in the bit stream decoder and in the bit rate converter. It is 
thus assured that the correct sound for a picture is transmitted at the pro per time relative to the 
display and displa y e d at th e c e frcct time. It thus becomes possible to improve the quality of 
the transmitted data transmitted from the data source for both the audio and video data in a 
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mutually coordinated manner. 

The specific design of the transmission of the data-reduced, compressed video data and 
the uncompressed audio data over the datea line additionally achieves an advantageous 
compromise between the requirements of economy of the local network and its optimized 
transmission capacity. According to an aspect of the invention, the audio data are transmitted 
in an uncompressed form, thus providing an economical design for the data sink for audio 
data* Hhowever, in view of the very extensive quantities of video data, even in spite of data 
reduction, compressed transmission is chosen . As a result rand thus the data sink for video 
data must be equipped with a corresponding ly expensive decoder module. However, in view 
of the improved utilization of the data transmission capacity, this is compensated by the 
transmission of the compressed, reduced video signal. 

In Thcrc arc data sources which, in addition to the compressed audio data and video 
data, the data source equipment can also receive other compressed data or take such data from 
a data medium, such as A for example 4 a DVD (digital versatile disc) p layer. Such a DVD 
player (digital versatile disc player) can read, in its playback unit, the compressed signals 
stored on a DVD disc, and by means of a demultiplexer can divide these data into the 
components of compressed audio data, compressed video data, and compressed "other" data, 
and can conduct these to specific, separate fcfeef-processing units. In the manner described, 
the compressed audio data and the compressed video data are put into intermediate storage 
and are decoded or recoded respectively, while the other compressed data are conducted to a 
second bit rate converter for recoding, and furthermore these data are conducted along the data 
path to a data buffer for intermediate storage of these separated data. After the various types 
of data have been separately processed, they are all conducted to a bus interface, which inserts 
the various data into appropriate, separate component picture groups for transmission, via the 
data line, to their respective data sink. The data buffer is controlled by the control unit in 
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correspondence with the audio buffer and to-the video buffer, and the variable intermediate 
storage time is thus specified. By suitabl^specifying the intermediate storage time of the 
respective buffers, the time differences in the display of the data, which have resulted for the 
compressed audio, video, and other data along their path from the antenna or from the storage 
medium or from a feed line from the data source are at least partly compensated. Typical 
examples of other compressed data are information regarding the so-called subpictures, as 
these are known from the DVD. Through this triple division of the compressed signals, it is 
assured that all the various data are delayed in their time progress specifically and differently, 
for example in accordance with the respective processing time, so that the audio data, video 
data, and other data are displayed as simultaneously as possible, for example as subpictures in 
the individual data sinks. 

It has proven advantageous to situate the buffers directly before the interface, that is 
after the bit rate converter or decoder. This assures that all time differences generated before 
the intermediate storage, especially the time differences formed in the decoder and the bit rate 
converters^ are at least partly compensated before the data are inserted into the component 
picture groups through the bus interface. This control is designed as a type of forward control, 
resulting in a very simple, secure, and economical controlled structure. 

In addition, it is also possible to situate the buffers directly behind the demultiplexer 
and before the respectively associated bit stream decoder or bit rate converter. This assures 
that the various data can be transmitted completely or largely time-corrected already while the 
compressed data are further processed in the bit rate converter or the audio decoder. This 
design proves to be especially advantageous if the control unit controls not only the buffers 
but also the bit rate converters and the audio decoder in such a way that these are enabled to 
perform a possibly needed slight compensation oB existing time differences. Such a 
compensation can be effected, for example in the case of data from a DVD player, by means 
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of the so-called time stamps associated with the data. 

According to a preferred desigft- embodiment of the invention, analytical units are 
situated in the pre-processing p aths for processing t he audio data, the video data, and the other 
data, rty tnnnnn of those. These units provide the respective present relative delays resulting 
from the different processing or modification of the data in their individual paths, i3 observed 
and; interacting with the control unit; the delay times in the individual buffers or in the bit rate 
converters or the bit stream decoders are set in accordance with the presently observed 
conditions. This makes it possible to react specifically to the most various situations. For 
example, if no sound or only a stationary picture or only simple numeric characters are being 
transmitted, the data quantities to be processed and transmitted change, so that different 
processing times for one and the same data type can occur. These changes are taken into 
account through the present design of the invention. 

It has proven especially advantageous to design the network with an optical data line. 
With this design, the maximum data quantity that can be transmitted by the network is nearly 
independent of the theoretically maximum transmission capacity of the data line, since this 
capacity typically cannot be exhausted by a local network for an automotive application. 
Consequently, the limited data transmission capacity of the data line need not be taken into 
account. 

The bit rate converter for the compressed video data preferably is connected to the 
control unit, and can be controlled in such a way that the scope of data reduction during the bit 
rate conversion can be adjusted m dcpcnd c ncc b ased on the quantity of data quantity t hat can 
be displayed by the data sink. 

As the scope of data reduction varies, the processing time needed for this in the bit rate 
converter to perform the operations also varies . Depending , so that, depending on the 
resolution and/or the size of the display in the data sink and, thus, depending on t he display 
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capabilities of the display, the required delay time of the individual data types is chosen 
accordingl y; by the i nventive design . The transmission of the relevant information about the 
display in the data sink to the control unit via the rii ^local network data line enables the 
control unit to control the bit rate converter for the video data and/or the corresponding delay 
elements in such a way that the various data are displayed without significant time 
discrepancy. 

According to an especially preferred design one embodiment of the invention, at least 
one data sink for the data transmitted from the data source via the data line is equipped with a 
buffer for intermediate storage of the received data. The intermediate storage time of this 
buffer depends on a control signal that is transmitted from the data source via the local 
network data line. Thus, the time progress of the data can be corrected not only in the data 
source but also in the data sink. In this way, it is possible to correct systematic delays for data 
associated with a particular data sink by means of a buffer situated in this data sink. A 
correction in the data source or in another data sink is thus not necessary. Accordingly, 
systematic differences in the data sources can be corrected by such a buffer in the respective 
data sink. 

A block diagram of an p referred embodiment of the inventive data source is shown in 
the Figure 4\ _ and will be explained in more detail below. The local network has a plurality of 
subscribers which are connected in a ring to each other over an optical data line 1 to form a 
ring network . Each subscriber has a bus interface 2 with two connections to fee-optical data 
line 1 . The subscriber 3hown in Figure 1 represents a data source, and is referred to herein as 
subscriber data source 1 00. Subscriber data source 1 00 includes which ha3 , in this exemplary 
embodiment, a DVD drive 3 and whieh- that p repares - generates a A e-compressed si gnal 22. 
The compressed signal 22 includes seme a combination of audio data, video data , and other 
data stored on a DVD disc . The compressed audio, video and other data components are 
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processed separately and provided to a n d feeds the se; through fee -bus interface 2 _, into the 
data line 1 , for transmission to the appropriate fee-data sinks that are associated with this 
subscriber data source 100 . The compressed audio, video, and other data, which have been 
read out from fee-DVD drive 3 , and which _ are presented as a compressed source signal 24.- 
These components of compressed source signal 24 are separated out of fee-common 
compressed signal 24 in a demultiplexer 4 of pre-processing circuit 20. Each type of data is - 
and each of them is conducted to a specific processing pat h in circuitry 20 for separate, 
coordinated processing . 

The^Compressed video data 15, separated off by fee-demultiplexer 4, are conducted to 
a well-known a^-analytical unit 5 A configured to analyze fe ^-video data as a multiple video 
packet-sized elementary stream. Analytical unit 5 A This unit analyzes the extent and type of 
compressed video data 15 to be processed, and conducts the result of this analysis to fee-a 
control unit 6. As one of ordinary skill in the art would find apparent, the The analyzed, 
compressed video data^ are not changed by fee-analytical unit 5A^ Once analyzed, the 
compressed video data and subsequently are conducted to a bit rate converter 10, which that 
recodes the compressed video data from the source of the compressed signal, here, the fe e 
DVD disc. In one application, the compressed video : Fhese-data are formatted in accordance 
with fo llow the MPEG-2 video standard and have variable bit rates up to 10 megabit/s. 
During the recoding, a data reduction occurs, which is guided in accordance with the 
properties of the data sink and x in particular^ according to the size and resolution of the display 
in the data sink. The information regarding the size and resolution is conducted to fee-control 
unit 6 via a _thc data line 1, the bus interface 2, and the control line 13, and arejs converted 
into appropriate control instructions to control the bit rate converter 10. Since the MPEG-2 
video data are designed for display on a large high-resolution screen, and since such high- 
resolution large screens find no application in a vehicle, the data reduction described above 
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can discard the majority of the compressed video data by as much as fercc - quartcrs 75%, with 
the remaining video data being transmitted to the appropriate data sink, and only the rest will 
be transmitted. It should be noted that this reduction in video data T hig-does not noticeably 
affect the display of the video data in the data sink. The recoded, data-reduced, compressed 
video data are then conducted to fee-ayideo buffer 7 as packet-sized elementary streams. 
Under the control of fee-control unit 6, feis -video buffer 7can change the intermediate storage 
time and thus the delay time. The delayed video data are then conducted to a-bus interface 2. 
The bus interface 2 ; which w rites the video data into appropriate component picture fstej 
groups^ for transmission to a corresponding data sink. 

Pre-processing circuitry 20 processes compressed audio data in a manner similar to 
Besides t he compressed video dat a. The r fee-compressed audio data are conducted from the 
demultiplexer 4 to a corresponding audio data path 16, which is constructed separately from 
fee -compressed video data path 15. The compressed audio data, like the video data, are 
conducted to an analytical unit 5B, which investigates the extent and type of the audio data^ 
The analytical unit 5B r ftftd-conducts the result of its analysis operations to fee-control unit 6. 
Then t The unchanged, compressed audio data, which are present in a DVD disk, for example 
in accordance with the Dolby digital compression process, are decoded by a bit stream 
decoder 11. TMs- The bit stream decoder 11 is preferably constructed as a Dolby digital 
decoder 11, and converts the compressed audio signals into uncompressed PCM signals, 
which make possible Surround Sound (5 + 1 channels). The uncompressed audio data are 
then conducted to an audio buffer 8 . Audio buffer 8 ; ■■ which is connected to the control unit 5 
and which can be controlled by thts -control u nit 6m such a way that the intermediate storage 
time a -_and thus the delay time,, of the uncompressed audio data can be changed. 

In corresponding fashion, the compressed; "other" data, which were previously 
separated by fee-demultiplexer 4 from the other data components in compressed source signal 
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24, are assigned to a data path that is separate that the video and audio data paths through 
circuit 20. This data path r ^aeh-correspondingly has an analytical unit 5, another bit rate 
converter 12, and a data buffer 9. These components of the data path have the corresponding 
functionalities as the components of the other paths. 

From the three analytical units 5 A-5C, the control unit 6 obtains information regarding 
the expected relative time delays resulting from the different processing times in the 
individual data paths. Based on By means of this information, the respective delay times of 
the individual buffers 7, 8, 9 are chosen. Also, the bit rate converter 10 for the compressed 
video data and the Dolby digital decoder 1 1 for the compressed audio data, as well as the 
other bit rate converter 12 for the compressed other data are driven by fee-control unit 6 in 
such a way that their processing occurs slightly later or earlier. A time correction is also 
performed here by means of the time stamps contained in the compressed data. The time 
stamps themselves can here also be read out from the bit stream, can be changed, and can 
again be inserted into the bit stream for a subsequent correction. 

This inventive separation of the various data components and their concurrent yet 
specific processing, including the specific delay times dependent thereon, more closely 
harmonize the mutually correlated data. These are then transmitted via fee-bus interface 2 to 
fee-data line 1 , and to the respective data sinks, that is other subscribers of the network, which 
are accommodated separately from the data source at another place in the vehicle. The 
inventive design with the correction of the time differences due to the different processing 
times of the various data types succeeds in displaying the correlated data largely or completely 
synchronously. This assures ensures that a tone reproduced by a sound system matches a 
picture reproduced on a display in the motor vehicle. This raises the level of the visual and 
acoustic reproduction quality of the local network with its subscribers. Furthermore, the 
transmission capacity of the network is used very efficiently, since, depending on the data 
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type, compressed, data-reduced transmission forms and uncompressed data forms are 
transmitted simultaneously^ 

While various embodiments of the present invention have been described above, it 
should be understood that they have been presented by way of example only, and not 
limitation. Th us, the breadth and scope of the present invention should not be limited by any 
of the above-described exemplary embodiments, but should be defined only in accordance 
with the following claims and their equivalents. 

What is claimed is; 
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A LOCAL NETWORK IN A VEHICLE 

BACKGROUND OF THE INVENTION 

This invention relates generally to local networks in a vehicle and, more particularly, 
to efficiently transmitting data over a local network in a vehicle with several network 
subscribers distributed over the vehicle. 

The implementation of a local network in a vehicle is well known. One conventional 
approach to using a local network in a vehicle is disclosed in German Patent Specification DE 
1 95 03 2 1 3 C 1 . Typically, such local networks have several network nodes, referred to herein 
as subscribers. Some of the subscribers generate audio data, video data, and control data, and 
transmit the data over the network. Such subscribers are referred to herein as data sources. 
Other subscribers on the network receive data from the network and reproduce the data. Such 
data reproduction can be, for example, an acoustic or visual reproduction. These subscribers 
are referred to herein as data sinks. 

Such conventional vehicle-hosted local networks have various equipment that serve as 
data sources. Examples of such equipment include, for example, a car radio, CD player, video 
recorder, TV tuner, etc. Such devices conduct their data uncompressed to appropriate data 
sinks via a data line of the network. The data sinks can be, for example, an audio amplifier to 
which several loudspeakers are connected, or a display screen which displays an 
uncompressed BAS video signal. Typically, the video and audio data are transmitted 
separately and concurrently. For example, a TV tuner data source transmits audio, video and 
control data over the local network. The video data are transmitted to a screen, in the manner 
described above, as uncompressed FBAS video signals. In parallel to this, the audio data are 
transmitted to an audio amplifier as uncompressed audio data and are reproduced as acoustic 
signals. Typically, the audio and video data are transmitted in a format that prescribes a 
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clocked sequence of individual bit groups of the same length. In these bit groups, specific bit 
positions for transmission from the data source to the data sink are prescribed for the audio 
and video data, together referred to as real-time-relevant source data. Real-time-relevant 
source data are not accessible to an interruption of the data flow. Specific bit positions are 
also prescribed for the control data, if present. The bit positions for the source data are 
collected together in several connected partial picture groups, by means of which the specific 
audio and video data of a data source are transmitted in parallel to an associated data sink. 
This transmission is organized by control data that are transmitted in parallel with the audio 
and video data. The subscribers on such a network can input their data into the network or 
take their data from it independently of one another and sometimes simultaneously. Such a 
network can accommodate only a few subscribers, since the transmission capacity of the 
network over the data line is limited. 

What is needed, therefore, is a local network for use in a vehicle that substantially 
utilizes the maximum transmission capacity while maintaining the quality of data display in 
the data sinks. 

SUMMARY OF THE INVENTION 

Briefly, according to an aspect of the invention, a vehicle-hosted local network is 
disclosed. The network includes a subscriber data source that transmits in parallel audio data 
and compressed video data to respective subscriber data sinks on the network. 

In another aspect of the invention, a method for pre-processing a compressed signal 
generated by equipment for transmitting audio and video data over a local network 
implemented in a vehicle is disclosed. The method includes separating compressed audio and 
compressed video data contained in the compressed signal, and parallel processing the 
compressed audio data and the compressed video data such that time differences in the 
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reproduction of correlated audio data and video data are minimized. 

In a further aspect of the invention, a local network in a vehicle with several 
subscribers distributed over the vehicle is disclosed. The subscribers form data sources and 
data sinks which are connected with one another by a data line to transmit audio, video and 
control data. The audio, video, and control data are transmitted in a format which prescribes a 
clocked sequence of individual bit groups of the same length, in which certain bit positions are 
provided respectively for the audio, video, and control data. The bit positions for the audio or 
video data respectively are collected together in several connected component bit groups, and 
the data assigned to these component bit groups are assigned by transmitted control signals to 
a certain data source or data sink. Included in the network is a data source for compressed 
audio and video that includes a demultiplexer to separate the compressed audio and 
compressed video data contained in one compressed signal, a bit stream decoder to decode the 
compressed audio data, an audio buffer for intermediately storing the separated audio data, a 
bit rate converter to recode the compressed video data, a video buffer for intermediately 
storing the separated video data, a bus interface that inserts the delayed, decoded audio data 
and the delayed, recoded video data from the data source into their intended component bit 
groups, and a control unit that is connected to the audio buffer and the video buffer, and which 
specifies and controls the adjustable intermediate storage time of the buffers. 

These and other objects, features and advantages of the present invention will become 
apparent in light of the following detailed description of preferred embodiments thereof, as 
illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a block diagram of a subscriber data source for transmitting over a local 
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network implemented in a vehicle in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to a local network for use in a vehicle that includes a 
subscriber data source that transmits compressed audio and video data. The subscriber data 
source includes equipment that generates a compressed source signal that includes audio, 
video and, possibly, other types of data. In addition, the subscriber data source includes a 
circuit that pre-processes separately and in parallel the compressed data components (audio, 
video, other) in the compressed source signal. The circuit has a demultiplexer that separates 
the compressed audio and compressed video data contained in the compressed source signal. 
The separated compressed audio and video data are processed separately. The compressed 
audio data are conducted to a bit stream decoder for decoding. The bit stream decoder 
converts the audio data into an uncompressed format such as for example a PCM format. An 
audio buffer for the intermediate storage of the separated audio data is associated with the bit 
stream decoder. The intermediate storage time of this audio buffer can be varied by 
appropriate control instructions. The compressed video data, separated previously from the 
audio data by the demultiplexer, are conducted for recoding to a bit rate converter, which 
accomplishes a data reduction of the video data. The scope of this reduction is performed in 
accordance with the resolution and size of the display in the data sink. In this way, it becomes 
possible that the extent of the compressed video data that is transmitted across the network is 
markedly reduced. Since the extent of reduction is based on the requirements of the data sink, 
the display quality of the video data is not adversely affected. A video buffer, whose 
intermediate storage time can be adjusted by a control instruction, is associated with this bit 
rate converter. 
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The intermediately stored, decoded audio data and the intermediately stored, recoded 
video data are conducted to a bus interface, which combines the data into component picture 
groups for parallel transmission over the local network to their respective data sink. The 
intermediate storage time of the buffers is controlled by a control unit in the pre-processing 
circuit in such a way that time differences in the reproduction of the correlated audio data and 
video data are reduced and, preferably, completely eliminated. Such time differences can 
occur, for example, due to a different length of time required to complete the processing 
operations performed in the bit stream decoder and in the bit rate converter. It is thus assured 
that the correct sound for a picture is transmitted at the proper time relative to the display. It 
thus becomes possible to improve the quality of the data transmitted from the data source for 
both the audio and video data in a mutually coordinated manner. 

The specific design of the transmission of the data-reduced, compressed video data and 
the uncompressed audio data over the data line additionally achieves an advantageous 
compromise between the requirements of economy of the local network and its optimized 
transmission capacity. According to an aspect of the invention, the audio data are transmitted 
in an uncompressed form, thus providing an economical design for the data sink for audio 
data. However, in view of the very extensive quantities of video data, even in spite of data 
reduction, compressed transmission is chosen. As a result, the data sink for video data must 
be equipped with a corresponding decoder module. However, in view of the improved 
utilization of the data transmission capacity, this is compensated by the transmission of the 
compressed, reduced video signal. 

In addition to the compressed audio data and video data, the data source equipment 
can also receive other compressed data or take such data from a data medium, such as, for 
example, a DVD (digital versatile disc) player. Such a DVD player can read, in its playback 
unit, the compressed signals stored on a DVD disc, and by a demultiplexer can divide these 
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data into the components of compressed audio data ? compressed video data, and compressed 
"other" data, and can conduct these to specific, separate processing units. In the manner 
described, the compressed audio data and the compressed video data are put into intermediate 
storage and are decoded or recoded respectively, while the other compressed data are 
conducted to a second bit rate converter for recoding, and furthermore these data are 
conducted along the data path to a data buffer for intermediate storage of these separated data. 
After the various types of data have been separately processed, they are all conducted to a bus 
interface, which inserts the various data into appropriate, separate component picture groups 
for transmission, via the data line, to their respective data sink. The data buffer is controlled 
by the control unit in correspondence with the audio buffer and the video buffer, and the 
variable intermediate storage time is thus specified. By specifying the intermediate storage 
time of the respective buffers, the time differences in the display of the data, which have 
resulted for the compressed audio, video, and other data along their path from the antenna or 
from the storage medium or from a feed line from the data source are at least partly 
compensated. Typical examples of other compressed data are information regarding the so- 
called subpictures, as these are known from the DVD. Through this triple division of the 
compressed signals, it is assured that all the various data are delayed in their time progress 
specifically and differently, for example in accordance with the respective processing time, so 
that the audio data, video data, and other data are displayed as simultaneously as possible, for 
example as subpictures in the individual data sinks. 

It has proven advantageous to situate the buffers directly before the interface, that is 
after the bit rate converter or decoder. This assures that all time differences generated before 
the intermediate storage, especially the time differences formed in the decoder and the bit rate 
converters are at least partly compensated before the data are inserted into the component 
picture groups through the bus interface. This control is designed as a type of forward control, 
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resulting in a very simple, secure, and economical controlled structure. 

In addition, it is also possible to situate the buffers directly behind the demultiplexer 
and before the respectively associated bit stream decoder or bit rate converter. This assures 
that the various data can be transmitted completely or largely time-corrected already while the 
compressed data are further processed in the bit rate converter or the audio decoder. This 
design proves to be especially advantageous if the control unit controls not only the buffers 
but also the bit rate converters and the audio decoder in such a way that these are enabled to 
perform a possibly needed slight compensation of existing time differences. Such a 
compensation can be effected, for example in the case of data from a DVD player, by means 
of the so-called time stamps associated with the data. 

According to a preferred embodiment of the invention, analytical units are situated in 
the pre-processing paths for the audio data, the video data, and the other data. These units 
provide the respective present relative delays resulting from the different processing or 
modification of the data in their individual paths, and interacting with the control unit the 
delay times in the individual buffers or in the bit rate converters or the bit stream decoders are 
set in accordance with the presently observed conditions. This makes it possible to react 
specifically to the most various situations. For example, if no sound or only a stationary 
picture or only simple numeric characters are being transmitted, the data quantities to be 
processed and transmitted change, so that different processing times for one and the same data 
type can occur. These changes are taken into account through the present design of the 
invention. 

It has proven especially advantageous to design the network with an optical data line. 
With this design, the maximum data quantity that can be transmitted by the network is nearly 
independent of the theoretically maximum transmission capacity of the data line, since this 
capacity typically cannot be exhausted by a local network for an automotive application. 
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Consequently, the limited data transmission capacity of the data line need not be taken into 
account. 

The bit rate converter for the compressed video data preferably is connected to the 
control unit, and can be controlled in such a way that the scope of data reduction during the bit 
rate conversion can be adjusted based on the quantity of data that can be displayed by the data 
sink. 

As the scope of data reduction varies, the processing time for the bit rate converter to 
perform the operations also varies. Depending on the resolution and/or the size of the display 
in the data sink and, thus, the display capabilities of the display, the required delay time of the 
individual data types is chosen accordingly. The transmission of the relevant information 
about the display in the data sink to the control unit via the local network data line enables the 
control unit to control the bit rate converter for the video data and/or the corresponding delay 
elements in such a way that the various data are displayed without significant time 
discrepancy. 

According to one embodiment of the invention, at least one data sink for the data 
transmitted from the data source via the data line is equipped with a buffer for intermediate 
storage of the received data. The intermediate storage time of this buffer depends on a control 
signal that is transmitted from the data source via the local network data line. Thus, the time 
progress of the data can be corrected not only in the data source but also in the data sink. In 
this way, it is possible to correct systematic delays for data associated with a particular data 
sink by means of a buffer situated in this data sink. A correction in the data source or in 
another data sink is thus not necessary. Accordingly, systematic differences in the data 
sources can be corrected by such a buffer in the respective data sink. 

A block diagram of an embodiment of the inventive data source is shown in the 
Figure. The local network has a plurality of subscribers connected to each other over an 
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optical data line 1 to form a ring network. Each subscriber has a bus interface 2 with two 
connections to optical data line 1. The subscriber represents a data source, and is referred to 
herein as subscriber data source 100. Subscriber data source 100 includes , in this exemplary 
embodiment, a DVD drive 3 that generates a compressed signal 22. The compressed signal 
22 includes a combination of audio data, video data, and other data stored on a DVD disc. 
The compressed audio, video and other data components are processed separately and 
provided to bus interface 2 for transmission to the appropriate data sinks that are associated 
with subscriber data source 100. The compressed audio, video, and other data, which have 
been read out from DVD drive 3 are presented as a compressed source signal 24. These 
components of compressed source signal 24 are separated out of common compressed signal 
24 in a demultiplexer 4 of pre-processing circuit 20. Each type of data is conducted to a 
specific processing path in circuitry 20 for separate, coordinated processing. 

Compressed video data 15, separated off by demultiplexer 4, are conducted to a well- 
known analytical unit 5 A configured to analyze video data as a multiple video packet-sized 
elementary stream. Analytical unit 5 A analyzes the extent and type of compressed video data 
15 to be processed, and conducts the result of this analysis to a control unit 6. As one of 
ordinary skill in the art would find apparent, the compressed video data are not changed by 
analytical unit 5A. Once analyzed, the compressed video data are conducted to a bit rate 
converter 10 that recodes the compressed video data from the source of the compressed signal, 
here, the DVD disc. In one application, the compressed video data are formatted in 
accordance with the MPEG-2 video standard and have variable bit rates up to 10 megabit/s. 
During the recoding, a data reduction occurs, which is guided in accordance with the 
properties of the data sink and, in particular, to the size and resolution of the display in the 
data sink. The information regarding the size and resolution is conducted to control unit 6 via 
a control line 13, and is converted into appropriate control instructions to control the bit rate 
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converter 10. Since the MPEG-2 video data are designed for display on a large high- 
resolution screen, and since such high-resolution large screens find no application in a vehicle, 
the data reduction described above can discard the majority of the compressed video data by 
as much as 75%, with the remaining video data being transmitted to the appropriate data sink. 
It should be noted that this reduction in video data does not noticeably affect the display of 
the video data in the data sink. The recoded, data-reduced, compressed video data are then 
conducted to a video buffer 7 as packet-sized elementary streams. Under the control of 
control unit 6, the video buffer 7 can change the intermediate storage time and thus the delay 
time. The delayed video data are then conducted to bus interface 2. The bus interface 2 
writes the video data into appropriate component picture groups for transmission to a 
corresponding data sink. 

Pre-processing circuitry 20 processes compressed audio data in a manner similar to the 
compressed video data. The compressed audio data are conducted from the demultiplexer 4 to 
a corresponding audio data path 16, which is constructed separately from compressed video 
data path 15. The compressed audio data, like the video data, are conducted to an analytical 
unit 5B, which investigates the extent and type of the audio data. The analytical unit 5B 
conducts the result of its analysis operations to control unit 6. The unchanged, compressed 
audio data, which are present in a DVD disk, for example in accordance with the Dolby digital 
compression process, are decoded by a bit stream decoder 1 1 . The bit stream decoder 1 1 is 
preferably constructed as a Dolby digital decoder 11, and converts the compressed audio 
signals into uncompressed PCM signals, which make possible Surround Sound (5 + 1 
channels). The uncompressed audio data are then conducted to an audio buffer 8. Audio 
buffer 8 is connected to and can be controlled by control unit 6 in such a way that the 
intermediate storage time, and thus the delay time, of the uncompressed audio data can be 
changed. 
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In corresponding fashion, the compressed "other" data, which were previously 
separated by demultiplexer 4 from the other data components in compressed source signal 24, 
are assigned to a data path that is separate that the video and audio data paths through circuit 
20. This datapath correspondingly has an analytical unit 5, another bit rate converter 12, and 
a data buffer 9. The components of the data path have the corresponding functionalities as the 
components of the other paths. 

From the three analytical units 5A-5C, the control unit 6 obtains information regarding 
the expected relative time delays resulting from the different processing times in the 
individual data paths. Based on this information, the respective delay times of the individual 
buffers 7, 8, 9 are chosen. Also, the bit rate converter 10 for the compressed video data and 
the Dolby digital decoder 1 1 for the compressed audio data, as well as the other bit rate 
converter 12 for the compressed other data are driven by control unit 6 in such a way that their 
processing occurs slightly later or earlier. A time correction is also performed by the time 
stamps contained in the compressed data. The time stamps themselves can also be read out 
from the bit stream, changed, and can again be inserted into the bit stream for a subsequent 
correction. 

This inventive separation of the various data components and their concurrent yet 
specific processing, including the specific delay times dependent thereon, more closely 
harmonize the mutually correlated data. These are then transmitted via bus interface 2 to data 
line 1, and to the respective data sinks, that is other subscribers of the network, which are 
accommodated separately from the data source at another place in the vehicle. The inventive 
design with the correction of the time differences due to the different processing times of the 
various data types succeeds in displaying the correlated data largely or completely 
synchronously. This ensures that a tone reproduced by a sound system matches a picture 
reproduced on a display in the motor vehicle. This raises the level of the visual and acoustic 
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reproduction quality of the local network with its subscribers. Furthermore, the transmission 
capacity of the network is used very efficiently, since, depending on the data type, 
compressed, data-reduced transmission forms and uncompressed data forms are transmitted 
simultaneously. 

While various embodiments of the present invention have been described above, it 
should be understood that they have been presented by way of example only, and not 
limitation. Thus, the breadth and scope of the present invention should not be limited by any 
of the above-described exemplary embodiments, but should be defined only in accordance 
with the following claims and their equivalents. 

What is claimed is: 
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1 . A local network in a vehicle with several subscribers distributed over the vehicle, 
which form data sources and data sinks and which are connected with one another by a data 
line to transmit audio, video and control data, such that the audio, video, and control data are 
transmitted in a format which prescribes a clocked sequence of individual bit groups of the 
same length, in which certain bit positions are provided respectively for the audio, video, and 
control data, and the bit positions for the audio or video data respectively are collected 
together in several connected component bit groups, and the data assigned to these component 
bit groups are assigned by transmitted control signals to a certain data source or data sink, at 
least one data source being present for audio and video data and at least one data sink being 
present for the audio and video data transmitted over the data line, wherein the at least one 
data source comprises: 

a data source for compressed audio and video data including, 

a demultiplexer to separate the compressed audio and compressed video 
data contained in one compressed signal, 

a bit stream decoder to decode the compressed audio data, 
an audio buffer for intermediately storing the separated audio data, 
a bit rate converter to recode the compressed video data, 
a video buffer for intermediately storing the separated video data, 
a bus interface that inserts the delayed, decoded audio data and the delayed, 
recoded video data from the data source into their intended component bit groups, and 
a control unit that is connected to the audio buffer and the video buffer, and 
which specifies and controls the adjustable intermediate storage time of the buffers. 
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2. The local network of claim 1, wherein 

the data source for compressed audio and video data is a data source for other 
compressed data, wherein the demultiplexer separates the other compressed data from the 
audio data and the video data, and wherein the data source further comprises 
a second bit rate converter for recoding the other, compressed data, and 
a data buffer for the intermediate storage of the separated other data, and wherein bus 
interface is configured to insert the delayed, decoded audio data, the delayed, recoded video 
data, and the delayed, recoded other data into their intended component bit groups. 

3 . The local network of claim 1 , wherein the at least one of the buffers is situated before 
the bus interface. 

4. The local network of claim 2, wherein the at least one buffer is operationally 
interposed between the demultiplexer and the bit stream decoder or bit rate converter 
associated with it. 

5. The local network of claim 12, wherein analytical units are associated with the bit 
stream decoder and the bit rate converters, which determine the time relation of the 
compressed video data with respect to the compressed audio data, and which are connected to 
the control unit to specify the intermediate storage times. 

6. The local network of claim 1 2, wherein the control unit controls the bit stream decoder 
and the bit rate converter, such that the time differences due to different processing times in 
the data source can be reduced in the displayed signals. 
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7. The local network of claim 1, wherein the data line is an optical data line. 

8 . The local network of claim 1 2, wherein the bit rate converter for the compressed video 
data is connected to the control unit, and can be controlled over this connecting line in such a 
way that the extent of data reduction during the bit rate conversion and thus the processing 
time needed for this can be adjusted in dependence on the resolution and/or the size of the 
display in the associated data sink for video data. 

9. The local network of claim 2, wherein the bit stream decoder converts the compressed 
audio signal into a PCM audio signal. 

10. The local network of claim 1, wherein the data source comprises a DVD player. 

1 1 . The local network of claim 1 , wherein at least one data sink for the data transmitted 
from the data source via the data line comprises a buffer for the intermediate storage of the 
received data, whose intermediate storage time can be adjusted as a function of a control 
signal transmitted from the data source via the data line. 

12. The local network of claim 2, wherein the data source farther comprises: 

a control unit, connected to the audio buffer, the video buffer, and the other data 
buffer, that specifies and controls the adjustable intermediate storage time of the buffers. 

13. A vehicle-hosted local network comprising a subscriber data source that transmits in 
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parallel audio data and compressed video data to respective subscriber data sinks on the 
network. 

14. The vehicle-hosted local network of claim 13, wherein the subscriber data source 
comprises: 

a device that generates a compressed source signal including compressed audio 
data and compressed video data; and 

a pre-processing circuit configured to parallel process the compressed audio data 
and the compressed video data. 

15. The vehicle-hosted local network of claim 13, wherein the pre-processing circuit 
comprises: 

a demultiplexer that separates the compressed audio data and the compressed video 
data contained in the compressed source signal; 

an audio data processing path that decodes the compressed audio data into an 
uncompressed format and generates decoded audio data in response to control instructions; 

a video data processing path that recodes the compressed video data to reduce the 
quantity of video data, and generates recoded video data in response to control instructions; 
and 

a bus interface that combines the decoded audio data and the recoded video data into 
component picture groups for parallel transmission over the local network to their respective 
data sinks. 

16. The vehicle-hosted local network of claim 15, wherein the audio data processing path 
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comprises: 

a bit stream decoder for decoding the separated compressed audio data, converting the 
audio data into an uncompressed format; and 

an audio buffer for storing the separated audio data for an intermediate time 
determined by the control instruction. 

1 7 > The vehicle-hosted local network of claim 1 5 , wherein the video data processing path 
comprises: 

a bit rate converter for recoding the compressed video data to reduce the quantity of 
video data; and 

a video buffer for storing the separated video data for a time determined by the control 
instruction. 

18. The vehicle-hosted local network of claim 13, wherein the subscriber data source 
comprises: 

a device that generates a compressed source signal including compressed audio data 
and compressed video data; and 

a pre-processing circuit configured to separately process the compressed audio data 
and the compressed video data to generate uncompressed audio data and a reduced quantity 
compressed video data, wherein time differences in the separate processing of correlated 
audio data and video data is minimized. 

19. A method for pre-processing a compressed signal generated by equipment for 
transmitting audio and video data over a local network implemented in a vehicle, the method 
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comprising the steps of: 

a) separating compressed audio and compressed video data contained in the 
compressed signal; and 

b) parallel processing the compressed audio data and the compressed video data 
such that time differences in the reproduction of correlated audio data and video data are 
minimized. 

20. The method of claim 19, wherein said step of parallel processing comprises the steps 
of: 

decoding the compressed audio data into an uncompressed format; 
recoding the compressed video data to reduce the quantity of video data; and 
combining the decoded audio data and the recoded video data into component picture 
groups for parallel transmission over the local network to their respective data sinks. 
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REMARKS 

Claims 1-11 have been amended. Claims 12-20 have been added. Claims 1-20 

remain. 

Examination on the merits is respectfully requested. 

If a telephone interview could assist in the prosecution of this application, please call 
the undersigned attorney. 



Respectfully submitted, 




Patrick J. O' Shea 
Registration No. 35,305 
Samuels, Gauthier & Stevens LLP 
225 Franklin Street, Suite 3300 
Boston, Massachusetts 021 10 
Telephone: (617)426-9180x121 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE TO CLAIMS 

1. A local network in a vehicle with several subscribers distributed over the vehicle, 
which form data sources and data sinks and which are connected with one another by means 
efa data line £±}-to transmit audio A ^nd video and data as well as control data,., so go to form a 
ring network, such that the audio, video, and control data are transmitted in a format which 
prescribes a clocked sequence of individual bit groups of the same length, in which certain bit 
positions are provided respectively for the audio, video, and control data, and the bit positions 
for the audio or video data respectively are collected together in several connected component 
bit groups, and the data assigned to these component bit groups are assigned by means of 
transmitted control signals to a certain data source or data sink, at least one data source being 
present for audio and video data and at least one data sink being present for the audio and 
video data transmitted over the data line-fi), wherein the at least one data source comprises: 
characterized in that th e subscribers include a data source for compress e d audio and vid e o 
data, the data source comprising 

a demultiplexer (1) to separate the compressed audio and compressed video data which ar c 
contained in one compressed signal, 

a bit str e am decod e r (1 1) to d e code the compr e ss e d audio data, and an audio buffer (8) for 
the interm e diate storage of the separated audio data, 

a bit rate converter (10) to recodc the compress e d video data and a video buffer (7) for th e 
intermediate storage of the separated video data, 

a bus int e rfac e (2), which ins e rts the delay e d, decod e d audio data and the d e lay e d, 
recoded video data from the data source into their intended component bit groups, and 

a control unit (6), which is connected to the audio buffer (8) and the vid e o buff e r 
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(7), and which specifies and controls the adjustable intermediate storage time of the buffers 

a data source for compressed audio and video data including, 

a demultiplexer to separate the compressed audio and compressed video data 

contained in one compressed signal, 

a bit stream decoder to decode the compressed audio data, 

an audio buffer for intermediately storing the separated audio data, 

a bit rate converter to recode the compressed video data, 

a video buffer for intermediately storing the separated video data, 

a bus interface that inserts the delayed, decoded audio data and the delayed, 

recoded video data from the data source into their intended component bit groups, 

and 

a control unit that is connected to the audio buffer and the video buffer, and 
which specifies and controls the adjustable intermediate storage time of the 
buffers. 

2. The local network of Glara -claim L wherein 
characterized in that 

-the data source for compressed audio and video data is a data source for other 
compressed data, wherein the demultiplexer separates the and these other compressed data are 
conducted to the demultiplexer (1) for separating them from the audio data and the video data, 
and wherein the data source further comprises 

and that a second bit rate converter (12) is present for recoding the other, 

compressed data, and 
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thata data buffer (9) is present for the intermediate storage of the separated other data, 
and wherein 

- that the b us interface (2) is apt to is configured to insert the delayed, decoded audio 
data, the delayed, recoded video data, and the delayed, recoded other data fr o m th e data 
source into their intended component bit groups. , and 

-a c o nt r ol-tro t is pr es en t, wh ich is con nect ed to t he a u dio buffer (8 ), t he vi d eo buffer 
(7), and the data bu ff er (9), and which sp e c ifies and co ntrols the adjustable intermediate 
stor ag e tim e of th e-fe uffers (7 , 8 , 9 ). 

3 . The local network of Claim claim 1 -erS, characteri zed in that wherein the at least one 
of the buffers (7, 8, 9) is situated before the bus interface-^, 

4. The local network of o ne of claim 2, the preceding c laims, ch aracterized in that 
wherein the at least one buffer (7, 8, 9) is operationally interposed between situated 
immediately behind the demultiplexer (4) in front of and the bit stream decoder (44)-or bit 
rate converter (10, 12) associated with it. 

5. The local network ef-ene-of the prece ding claims claim 12 , charact erized in~4hat 
wherein analytical units (§)-are associated with the bit stream decoder (11) and the bit rate 
converters (10, 12) , which determine the time relation of the compressed video data with 
respect to the com pressed audio data one another , and which are connected to the control unit 
(6) to specify the intermediate storage times. 

6. The local network of one of the preceding claims claim 12 , wherein ch ara c t e ri z ed i n 
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tkat-the control uni t controls (6) is connected to the bit stream decoder-fU) and te-the bit rate 
converter (s) (10, 12) , and that these can be controlled via the connecting lines in such away 
that the time differences due to different processing times in the data source can be reduced in 
the displayed signals. 

7. The local network ef-eae-of claim 1„ wherein the data line is the preceding claims, 
characterized in that the subscribers of the network are connected by an optical data line-{i). 

8. The local network of one of the preceding claims claim 12 , characterized in that 
wherein the bit rate converter (W)-for the compressed video data is connected to the control 

and can be controlled over this connecting line in such a way that the extent of data 
reduction during the bit rate conversion and thus the processing time needed for this can be 
adjusted in dependence on the resolution and/or the size of the display in the associated data 
sink for video data. 

9 . The local network of one of the preceding claims claim 2 , characterized in that wherein 
the bit stream decoder (14-)-converts the compressed audio signal into a PCM audio signal 

1 0. The local network of one of the preceding claim J_s, characterized in that wherein the 
data source contains comprises a DVD player-£13). 

1 1 . The local network of one of the preceding claims claim 1, characteri zed in that wherein 
at least one data sink for the data transmitted from the data source via the data line £1) 
contains comprises a buffer for the intermediate storage of the received data, whose 
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intermediate storage time can be adjusted as a function of a control signal transmitted from 
the data source via the data line-(4). 

-1 2. The local network of claim 2, wherein the data source further comprises: 

a control unit, connected to the audio buffer, the video buffer, and the other data 
buffer, that specifie s and controls the adjustable intermediate storage time of the buffers. - 

— 13. A vehicle-hosted local network comprising a subscriber data source that transmits in 
parallel au dio data and comp ressed video data to respective subscriber data sinks on the 
network. -- 

-14. The vehicle- hosted local network of claim 13, wherein the subscriber data source 
comprises: 

a device that generates a compressed source signal including compressed audio 
data and compressed video data; and 

a pre-processing circuit configured to parallel process the compressed audio data 
and the co mpressed video data.- 

— 15. The vehicle-hosted local network of claim 13, wherein the pre-processing circuit 
comprises: 

a demultiplexer that separates the compressed audio data and the compressed video 
data contained in the compressed source signal; 

an audio data processing path that decodes the compressed audio data into an 
uncompr essed format and generates decoded audio data in response to control instructions; 
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a video data processing path that recodes the compressed video data to reduce the 
quantity of video data, and generates recoded video data in response to control instructions; 
and 

a bus interface that combines the decoded audio data and the recoded video data into 
component picture groups for parallel transmission over the local network to their respective 
data sinks. -- 

- 16. The vehicle-hosted local network of claim 1 5 , wherein the audio data processing path 
comprises: 

a bit stream decoder for decoding the separated compressed audio data, converting 
the audio data into an uncompressed format; and 

an audio buffer for storing the separated audio data for an intermediate time 
determined by the control instruction — 

— 17. The vehicle-hosted local network of claim 15, wherein the video data processing path 
comprises: 

a bit rate converter for recoding the compressed video data to reduce the quantity 
of video data; and 

a video buffer for storing the separated video data for a time determined by the 
control instruction. — 

— 18. The vehicle-hosted local network of claim 13, wherein the subscriber data source 
comprises: 

a device that generates a compressed source signal including compressed audio data 
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and compressed video data; and 

a pre-processing circuit configured to separately process the compressed audio data 
and the compressed video data to generate uncompressed audio data and a reduced quantity 
compressed video data, wherein time differences in the separate processing of correlated 
audio data and video data is minimized. — 

- 19. A method for pre-processing a compressed signal generated by equipment for 
transmitting audio and video data over a local network implemented in a vehicle, the method 
comprising the steps of: 

a) separating compressed audio and compressed video data contained in the 
compressed signal; and 

b) parallel processing the compressed audio data and the compressed video data 
such that time differences in the reproduction of correlated audio data and video data are 
minimized. -- 

— 20. The method of claim 19, wherein said step of parallel processing comprises the steps 
of: 

decoding the compressed audio data into an uncompressed format; 
recoding the compressed video data to reduce the quantity of video data; and 
combining the decoded audio data and the recoded video data into component picture 
groups for parallel transmission over the local network to their respective data sinks. -- 
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The invention relates to a local network for a vehicle with several subscribers 
distributed over the vehicle, which are connected to one another by means of a 
data line to transmit audio and video data as well as control data, so as to form a 
ring network. 

Such a local network for a vehicle is known from the German Patent 
Specification DE 195 03 213 C1 . This local network has several subscribers, 
some of which generate audio data, video data, and control data, and feed these 
into the ring network. These subscribers are called data sources. Other 
subscribers of the network take the data intended for them from the network and 
cause them to be displayed, which may be an acoustic reproduction or a visual 
reproduction. These subscribers are so-called data sinks. The local network 
described here has various data sources, for example a car radio, CD player, 
video recorder, or also a TV tuner, which conduct their data uncompressed to 
appropriate data sinks via an optical data line. The data sinks can be, for 
example, an audio amplifier to which several loudspeakers are connected, or a 
screen which displays the uncompressed BAS video signal. Using a TV tuner as 
an example of a data source, the video data are transmitted to a screen, in the 
manner described above, as uncompressed FBAS video signals; in parallel to 
this, the audio data are transmitted to an audio amplifier via the network, as 
uncompressed audio data, and are reproduced as acoustic signals. The data are 
here transmitted in a format which prescribes a clocked sequence of individual bit 
groups of the same length. In these bit groups, specific bit positions for 
transmission from the data source to the data sink are prescribed for the audio 
and video data, that is real-time-relevant source data, 
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which are not accessible to an interruption of the data flow, as well as for the 
control data. The bit positions for the source data are collected together in 
several connected partial picture groups, by means of which the specific audio 
and video data of a data source are transmitted in parallel to an associated data 
sink. This transmission is organized by means of control data that are 
transmitted in parallel. The subscribers to such a network can input their data 
into the network or take their data from it independently of one another and 
sometimes simultaneously. Such a network can accommodate only a few 
subscribers, since the transmission capacity of the network over the data line is 
limited. 

It is the object of the invention to create a local network which, on the one hand, 
better utilizes the maximum transmission capacity with a view to possibly 
increasing the number of subscribers, but on the other hand maintains as much 
as possible the quality of data display in the data sinks. 

This object ia achieved by the invention by a local network with the 
characteristics of Claim 1 . 

Advantageous developments are found in the subclaims. 

The inventive lopal network has a data source for compressed audio and video 
data, which has a demultiplexer to separate the compressed audio and 
compressed video data contained in a compressed signal. These compressed 
audio and video data are processed separately from one another. The 
compressed audio data are then conducted to a bit stream decoder for decoding. 
The bit stream decoder converts the audio data into an uncompressed format, 
especially a PCM format. An audio buffer for the intermediate storage of the 
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separated audio data is associated with the bit stream decoder. The 
intermediate storage time of this audio buffer can be varied by appropriate 
control instructions. The compressed video data, separated off by the 
demultiplexer, are conducted for recoding to a bit rate converter, which 
accomplishes a data reduction of the video data. The scope of this reduction is 
here guided especially in accordance with the resolution and size of the display 
in the data sink. In this way, jt becomes possible that the extent of the 
transmitted compressed video data is markedly reduced. Since the extent of 
reduction is matched to the requirements of the data sink, the display quality of 
the video data is not affected thereby. A video buffer, whose intermediate 
storage time can be adjusted by a control instruction, is associated with this bit 
rate converter. 

The intermediately stored, decoded audio data and the intermediately stored, 
recoded video data are conducted to a bus interface, which brings the data into 
the component picture [sic, should be "bit", also ffj groups provided for 
transmission to the data sink, and thus makes possible parallel transmission to 
conduct these data over the data line to their respective data sink. The 
intermediate storage time of the buffers is here controlled by a control unit in the 
data source in such a way that time differences in the display of the correlated 
audio data and video data at least are reduced but preferably are completely 
eliminated. Such time differences can occur, for example, due to a different 
length of time required for processing in the bit stream decoder and in the bit rate 
converter. It is thus assured that the correct sound for a picture is transmitted 
and displayed at the correct time. It thus becomes possible to improve the 
quality of the transmitted data from the data source for both the audio and video 
data in a mutually coordinated manner. 

The specific design of the transmission of the data-reduced, compressed video 
data and the uncompressed audio data over the date line additionally achieves 
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an advantageous compromise between the requirements of economy of the local 
network and its optimized transmission capacity. According to the invention, the 
audio data are transmitted in an uncompressed form, thus providing an 
economical design for the data sink for audio data; however, in view of the very 
extensive quantities of video data, even in spite of data reduction, compressed 
transmission is chosen, and thus the data sink for video data must be equipped 
with a correspondingly expensive decoder module. However, in view of the 
improved utilization of the data transmission capacity, this is compensated by the 
transmission of the compressed, reduced video signal. 

There are data sources which, in addition to the compressed audio data and 
video data, also receive other compressed data or take such data from a data 
medium, such as for example a DVD player. Such a DVD player (digital versatile 
disc player) can read, in its playback unit, the compressed signals stored on a 
DVD disc, and by means of a demultiplexer can divide these data into the 
components of compressed audio data, compressed video data, and 
compressed other data, and can conduct these to specific, separate further 
processing units. In the manner described, the compressed audio data and the 
compressed video data are put into intermediate storage and are decoded or 
recoded respectively, while the other compressed data are conducted to a 
second bit rate converter for recoding, and furthermore these data are conducted 
along the data path to a data buffer for intermediate storage of these separated 
data. After the various types of data have been separately processed, they are 
all conducted to 3 bus interface, which inserts the various data into appropriate, 
separate component picture groups for transmission, via the data line, to their ' 
respective data sink. The data buffer is controlled by the control unit in 
correspondence with the audio buffer and to the video buffer, and the variable 
intermediate storage time is thus specified. By suitably specifying 
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the intermediate storage time of the respective buffers, the time differences in the 
display of the data, which have resulted for the compressed audio, video, and 
other data along their path from the antenna or from the storage medium or from 
a feed line from the data source are at least partly compensated. Typical 
examples of other compressed data are information regarding the so-called 
subpictures, as these are known from DVD. Through this triple division of the 
compressed signals, it is assured that all the various data are delayed in their 
time progress specifically and differently, for example in accordance with the 
respective processing time, so that the audio data, video data, and other data are 
displayed as simultaneously as possible, for example as subpictures in the 
individual data sinks. 

It has proven advantageous to situate the buffers directly before the interface, 
that is after the bit rate converter or decoder. This assures that all time 
differences generated before the intermediate storage, especially the time 
differences formed in the decoder and the bit rate converters are at least partly 
compensated before the data are inserted into the component picture groups 
through the bus interface. This control is designed as a type of forward control, 
resulting in a very simple, secure, and economical controlled structure. 

In addition, it is also possible to situate the buffers directly behind the 
demultiplexer and before the respectively associated bit stream decoder or bit 
rate converter. This assures that the various data can be transmitted completely 
or largely time-corrected already while the compressed data are further 
processed in the bit rate converter or the audio decoder. This design proves to 
be especially advantageous if the control unit controls not only the buffers but 
also the bit rate converters and the audio decoder in such a way that 
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these are enabled to perform a possibly needed slight compensation of3 existing 
time differences. Such a compensation can be effected, for example in the case 
of data from a DVD player, by means of the so-called time stamps associated 
with the data. 

According to a preferred design of the invention, analytical units are situated in 
the paths for processing the audio data, the video data, and the other data. By 
means of these, the respective present relative delays resulting from the different 
processing or modification of the data in their individual paths is observed and, 
interacting with the control unit, the delay times in the individual buffers or in the 
bit rate converters or the bit stream decoders are set in accordance with the 
presently observed conditions. This makes it possible to react specifically to the 
most various situations. For example, if no sound or only a stationary picture or 
only simple numeric characters are being transmitted, the data quantities to be 
processed and transmitted change, so that different processing times for one and 
the same data type can occur. These changes are taken into account through 
the present design of the invention. 

It has proven especially advantageous to design the network with an optical data 
line. With this design, the maximum data quantity that can be transmitted by the 
network is nearly independent of the theoretically maximum transmission 
capacity of the data line, since this capacity typically cannot be exhausted by a 
local network for an automotive application. Consequently, the limited data 
transmission capacity of the data line need not be taken into account. 

The bit rate converter for the compressed video data preferably is connected to 
the control unit, and can be controlled in such a way that the scope of data 
reduction during the bit rate conversion can be adjusted in dependence on the 
data quantity that can be displayed by the data sink. 
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As the scope of data reduction varies, the processing time needed for this in the 
bit rate converter also varies, so that, depending on the resolution and/or the size 
of the display in the data sink and thus depending on the display capabilities of 
the display, the required delay time of the individual data types is chosen 
accordingly, by the inventive design. The transmission of the relevant 
information about the display in the data sink to the control unit via the ring data 
line enables the control unit to control the bit rate converter for the video data 
and/or the corresponding delay elements in such a way that the various data are 
displayed without significant time discrepancy. 

According to an especially preferred design of the invention, at least one data 
sink for the data transmitted from the data source via the data line is equipped 
with a buffer for intermediate storage of the received data. The intermediate 
storage time of this buffer depends on a control signal that is transmitted from the 
data source via the data line. Thus, the time progress of the data can be 
corrected not only in the data source but also in the data sink. In this way, it is 
possible to correct systematic delays for data associated with a particular data 
sink by means of a buffer situated in this data sink. A correction in the data 
source or in another data sink is thus not necessary. Accordingly, systematic 
differences in the data sources can be corrected by such a buffer in the 
respective data sink. 

A preferred embodiment of the inventive data source is shown in Figure 1 and 
will be explained in more detail below. 
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The local network has a plurality of subscribers which are connected in a ring 
over an optical data line 1. Each subscriber has a bus interface 2 with two 
connections to the optical data line 1 . The subscriber shown in Figure 1 
represents a data source, which has a DVD drive 3 and which prepares the 
compressed audio, video, and other data stored on a DVD disc and feeds these, 
through the interface 2, into the data line 1 , for transmission to the data sinks that 
are associated with this data source. The compressed audio, video, and other 
data, which have been read out from the DVD drive 3, and which are present as 
a compressed signal, are separated out of the common compressed signal in a 
demultiplexer 4, and each of them is conducted to a specific processing path. 

The compressed video data, separated off by the demultiplexer 4, are conducted 
to an analytical unit 5 for video data as a multiple video packet-sized elementary 
stream. This unit analyzes the extent and type of compressed video data to be 
processed, and conducts the result of this analysis to the control unit 6. The 
analyzed, compressed video data, are not changed by the analytical unit 5, and 
subsequently are conducted to a bit rate converter 10, which recodes the 
compressed video data from the DVD disc. These data follow the MPEG-2 video 
standard and have variable bit rates up to 10 megabit/s. During the recoding, a 
data reduction occurs, which is guided in accordance with the properties of the 
data sink and in particular according to the size and resolution of the display in 
the data sink. The information regarding the size and resolution is conducted to 
the control unit 6 via the data line 1, the bus interface 2, and the control line 13, 
and are converted into appropriate control instructions to control the bit rate 
converter 10. Since the MPEG-2 video data are designed for display on a large 
high-resolution screen, and since such high-resolution large screens find no 
application in a vehicle, the data reduction described above can discard the 
majority of the compressed data 
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as much as three-quarters, and only the rest will be transmitted. This does not 
noticeably affect the display of the video data in the data sink. The recoded, 
data-reduced, compressed video data are then conducted to the video buffer 7 
as packet-sized elementary streams. Under the control of the control unit 6, this 
buffer can change the intermediate storage time and thus the delay time. The 
delayed video data are then conducted to a bus interface 2, which writes the 
video data into appropriate component picture [sic] groups, for transmission to a 
corresponding data sink. 

Besides the compressed video data, the compressed audio data are conducted 
to a corresponding audio data path, which is constructed separately from the 
video data path. The compressed audio data, like the video data, are conducted 
to an analytical unit 5, which investigates the extent and type of the audio data, 
and conducts the result to the control unit 6. Then the unchanged, compressed 
audio data, which are present in a DVD disk, for example in accordance with the 
Dolby digital compression process, are decoded by a bit stream decoder 11. 
This decoder 1 1 .is constructed as a Dolby digital decoder 11, and converts the 
compressed audio signals into uncompressed PCM signals, which make possible 
Surround Sound (5 + 1 channels). The uncompressed audio data are then 
conducted to an audio buffer 8, which is connected to the control unit 5 and 
which can be controlled by this unit in such a way that the intermediate storage 
time and thus the delay time can be changed. 

In corresponding fashion, the compressed, other data, separated by the 
demultiplexer 4, are assigned to a data path, which correspondingly has an 
analytical unit 5, another bit rate converter 12, and a data buffer 9. These 
components of the data path have the 
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corresponding functionalities as the components of the other paths. 

From the three analytical units 5, the control unit 6 obtains information regarding 
the expected relative time delays resulting from the different processing times in 
the individual data paths. By means of this information, the respective delay 
times of the individual buffers 7, 8, 9 are chosen. Also, the bit rate converter 10 
for the compressed video data and the Dolby digital decoder 1 1 for the 
compressed audio data, as well as the other bit rate converter 12 for the 
compressed other data are driven by the control unit 6 in such a way that their 
processing occurs slightly later or earlier. A time correction is also performed 
here by means of the time stamps contained in the compressed data. The time 
stamps themselves can here also be read out from the bit stream, can be 
changed, and can again be inserted into the bit stream for a subsequent 
correction. 

This inventive separation of the various data and their specific processing, 
including the specific delay times dependent thereon, more closely harmonize 
the mutually correlated data. These are then transmitted via the bus interface 2 
to the data line 1 , and to the respective data sinks, that is other subscribers of the 
network, which are accommodated separately from the data source at another 
place in the vehicle. The inventive design with the correction of the time 
differences due to the different processing times of the various data types 
succeeds in displaying the correlated data largely or completely synchronously. 
This assures that a tone reproduced by a sound system matches a picture 
reproduced on a' display in the motor vehicle. This raises the level of the visual 
and acoustic reproduction quality of the local network with its subscribers. 
Furthermore, 
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the transmission capacity of the network is used very efficiently, since, depending 
on the data type, compressed, data-reduced transmission forms and 
uncompressed data forms are transmitted simultaneously. 
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Claims 

1 . A local network in a vehicle with several subscribers distributed over the 
vehicle, which form data sources and data sinks and which are connected 
with one another by means of a data line (1 ) to transmit audio and video 
data as well as control data, so as to form a ring network, such that the 
audio, video, and control data are transmitted in a format which prescribes 
a clocked sequence of individual bit groups of the same length, in which 
certain bit positions are provided respectively for the audio, video, and 
control data, and the bit positions for the audio or video data respectively 
are collected together in several connected component bit groups, and the 
data assigned to these component bit groups are assigned by means of 
transmitted control signals to a certain data source or data sink, at least 
one data source being present for audio and video data and at least one 
data sink being present for the audio and video data transmitted over the 
data line (1), characterized in that the subscribers include a data source 
for compressed audio and video data , the data source comprising 

- a demultiplexer (4) to separate the compressed audio and compressed 
video data which are contained in one compressed signal, 
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- a bit stream decoder (11) to decode the compressed audio data, and an 
audio buffer (8) for the intermediate storage of the separated audio data, 

- a bit rate converter (10) to recode the compressed video data and a 
video buffer (7) for the intermediate storage of the separated video data, 

- a bus interface (2), which inserts the delayed, decoded audio data and 
the delayed, recoded video data from the data source into their intended 
component bit groups, and 

- a control unit (6), which is connected to the audio buffer (8) and the video 
buffer (7), and which specifies and controls the adjustable intermediate 
storage time of the buffers (7, 8). 

The local network of Claim 1 , 

characterized in that 

-the data source for compressed audio and video data is a data 
source for other compressed data, and these other compressed 
data are conducted to the demultiplexer (4) for separating them 
from the audio and video data, and that a second bit rate converter 
(12) is present for recoding the other, compressed data, and that a 
data buffer (9) is present for the intermediate storage of the 
separated data, 
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-the bus interface (2) is apt to insert the delayed, decoded audio 
data, the delayed, recoded video data, and the delayed, recoded 
data from the data source into their intended component bit groups, 
and 

-a control unit (6) is present, which is connected to the audio buffer 
(8), the video buffer (7), and the data buffer (9), and which specifies 
and controls the adjustable intermediate storage time of the buffers 
(7,8,9). 

3. The local network of Claim 1 or 2, characterized in that at least one of the 
buffers (7, 8, 9) is situated before the interface (2). 

4. The local network of one of the preceding claims, characterized in that at 
least one of the buffer (7, 8, 9) is situated immediately behind the 
demultiplexer (4) in front of the bit stream decoder (1 1 ) or bit rate 
converter (10, 12) associated with it. 

5. The local network of one of the preceding claims, characterized in that 
analytical units (5) are associated with the bit stream decoder (11) and the 
bit rate converters (10, 12), which determine the time relation of the data 
with respect to one another, and which are connected to the control unit 
(6) to specify the intermediate storage times. 
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6. The local network of one of the preceding claims, characterized in that the 
control unit (6) is connected to the bit stream decoder (1 1) and to the bit 
rate converter(s) (10, 12), and that these can be controlled via the 
connecting lines in such a way that the time differences due to different 
processing times in the data source can be reduced in the displayed 
signals. 

7. The local network of one of the preceding claims, characterized in that the 
subscribers of the network are connected by an optical data line (1). 

8. The local network of one of the preceding claims, characterized in that the 
bit rate converter (10) for the compressed video data is connected to the 
control unit (6), and can be controlled over this connecting line in such a 
way that the extent of data reduction during the bit rate conversion and 
thus the processing time needed for this can be adjusted in dependence 
on the resolution and/or the size of the display in the associated data sink 
for video data. 

9. The local network of one of the preceding claims, characterized in that the 
bit stream decoder (1 1 ) converts the compressed audio signal into a PCM 
audio signal. 
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10. The local network of one of the preceding claims, characterized in that the 
data source contains a DVD player (3). 

1 1 . The local network of one of the preceding claims, characterized in that at 
least one data sink for the data transmitted from the data source via the 
data line (1) contains a buffer for the intermediate storage of the received 
data, whose intermediate storage time can be adjusted as a function of a 
control signal transmitted from the data source via the data line (1). 
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